Optimal conditions for obzerving the infectious propert~ies of iýUA va~rr widely,, depending on the properties of the Venezuelan equine encephalacgnelitis (VEE) virus, the form of the cell culture usedp and the conditions of culturinq:.
The aim of th~e present study was to determine optimal conditioins for maki~ng clear the infectious properties of the 111A of the I= virus,, a representative of the arboviru~s Group A, Htaterials, and methods. The virus.* The VEIE virus used was obtained from the Museum o~f Virus Strains, Institute of VirolqoTY Iimeni Ivanovsidy., USSR Academy of Medical Sciences.* The virus went through up to 30 laboratory passages on chicken embryo fibroblasts. *Te virus-containing liquid obtained 18~ hours followin~g infection of the monolayer served as the source of OiA,, as did the infected cells themselves. The viruswes were titrated with use of the piaque-under-agar-overlay method [Ill.
Cells. Chicken fibroblastsp, obtained with trypsinization of TX:iT-day-old embryos, were cultured in a mixture of lactalbumin hydrosate and &Vedium Nlo. 199 (1:1) with 10% beef serum,. for 2-3 days bef ore formationi of the mnuolayer.
Isolation of RITA. The aLnfectious RIA was isolAted by the phenoldetergent method'. The extraction process was as follos: to the virus-containing susnension was added 0. 5'-of sodium dodecylsuJ.-rate and an equal voluze of freshly distilled p~henol, heated to 65 0 C and saturated with tris-HiCl with a buffer. The mixture was SC1tated for 5-7 minutes at 650, then centrifuged at 5,.000 rpm for 20 min. The surpor~luous liquid was removedp, and the extractioni repeated,, this time without the addition of detergent. TI e aqueous phase, following a second centrifuging, wasn treated 5-6 times with a double volume of distilled ether to remove the remnants of phenol. The ether was removed from the so2.uticn by nitrogen bJ.oi-through, and the RIMA was precipitated byr a 2. 5-volume of 96% ethanol.
RWl from the infected cells -was isolated by the same method,, but with use of cold phenol.
Determination of thie infectious none-'ties of the R-A. The :ethod plaques under apar over-lay wa; u~s3d for the trM~etry of rtXA RA infectivity. Adsorption of the latter on the cells was continued for 2-5 min. at room temprrature.
Unadsorbed PIRA was removed, follcowing which the monola.er was covered with an a.ar overlay. After 48 hrs. of incubation, the monolayer was dyed and the nunber of plaques deter, nixned.
In the control tests, the MIA wis treated ýwith ribonuclease (Worthington) and witi serwn i-.une to V• virus.
To o•t••in the latter, rabbits were i:njected Lutraveno'zsly 3-4 tines uith I ml of viruo-containing suspension (iO0i09 BVU/ml) at weekly -intervals. The last injection was both intravenous and intraabdominal.
Serum titer in the hemaglutination-inhibition reaction was 1:10,L000, and An the neutralization reaction 1 :33,000.
Reaents.
DZAEBdextran ("Signla", U.S.A.), protamine sulfate "Spoa---, Czechoslovakia), trypsin ("Difco"l, U.S.A.). In the studies cited, polycations were used both in treating the cells and for thinning the RIJ; in some cases, too, they formed part of the composition of the agar overlay.
In our own tests, the effect of various concentrations of DAE-dextran on plaque-formation caused by-infectious MIA was determined. It was established that the highost dezrea of infectious activity results from the addition of 2-3 ME/ml of DMAB-dextran (Figure 1) The DEAE-dextramine and protamine sulfate in various concentrations were added to the sgar overlay. lAximal values cf the RIA are taken as I00%.
I -DEtY-dextran; 2 -prot&a.ine sulfate. C:A titer (in ) is plotted an the y-axis; concentration of DAE-cextran and prota=Lne sulfate (in rv/lm .) on the x-s•is. Preparations of vl.rus and RNA were heated at 56 0 C for various periods.
-infectious RNA; 2 -initial virus
At the sane time, optimal concentration of protamine sulfate, introduced into the agar overlay in place of DEAE-dextran, was determined.
It was found that with use of 0.3-0.6 ng/ml protanine sulfate, titers of infectious RNA approximated the maximal values ( Figure 1) ; however, in this case the plaques were of smaller diameter, and less distinct3y shaped, than with use of DEAEdextran. The use of high concentrations of DEAL-dextran and protdaine sulfate, with the optimal values indicated above, led to a marked lowering of the infectivity titers of tha X•o, for 1 hr. at room temperature. 4 i,1ionolayer of cells treated with 1 M NaCI at room temperature for 15 min, 'before addition of virus.
5In optimal concentrations.
The serum inmune to VES virus had no effect on plaque-formation produced by RNA preparationsl however, it significantly lowered the ftnfectious titers of the initial virus.
Vae should recall, ciso, the toxic effect which t.ie neutral red dye, usualy added to reveal plaques in the aar overlay, has on the infectivity of the Rl;A prep2 crtl~ons. The the number of plaques is usually reduced bv a factor of snveral times, in comparison with those found in the dyed mvnolayer afte-two days of incubation.
Heat-resistance is a cl'cx.. .t -10OC, hoa;ever, it wrill reta.in it., rnotcncyr for 7-10 days.
As is evident frcr, Table 3 , I'A isolated from a virus :;isspension is rsigni±ficanticr nore stable (preserving its infectivity for 4-5 weeI:s) than M.hA obtained from infected cells, which begins to become inactivated by the end of the second week of storage. 
DTiscussic~i
RPIA of VEE virus can be isolnted from various sources with the phenoldetergent method,
The RZA preoarat ins thus obtained have an infrared absorption spectrum which is characteristic of the nuclei( acids.
The data of tests made to determine RNA senitivity to various enznmes a,.d to immu.e serum (See Table 2 ) indicate that the infectivity of prerarations obtained as a result of phenol deprateinazation of viral tparticles is that of virtu F.NA and not that of a residual virus.
The process of adsorption of c-A by cells Js an extremely rapid one which is evidently ccrolete after 5 -din.
contact, The subsecuent droo in R'A i.ffectivitr lev"l .lhi¢cl we nbsc,il contrast to our on experiments, in w)hich the optimal concentration was found to be I -, (.0aC1).
Polycations used to raise the infectivity of RNA may act in , .rious wars. interacting both with the cells and with the T,.A itself.
In the first instance they raise the cell permeability to the nucleic acids; in the second, the ftL:-polycation complex which is formed may, possibly, effectively protect the nucleic acid frcm the action of ribonuclease.
The ise of optimalL concentrations of DIA1-dextran, protamine sulfate, and a number of other polycations has enabled mwny researchers to achieve the very best results in determining the infectious properties of RPIA viruses £1, 2, 4, 7, 8, 9, 12) . Here it should be emphasized that reduction in infection titers, which is observed with increase in the concentration of the pol-ycations above the optimal, may possib2y be the result of the toALc action of the polycations on the cells.
As indicated by the data shown in Table 2 , this conclusion is justified for the PTA of the VEE virus.
One should emphasize, i paticular, the heat-resistance of nucleic acid. It was shown in our tests that deproteinized PITA is not inactivated by temperatures of 560C, whereas the same temperature trill inactivate the virus, prbab4y as a result of coagulation of proteins, which on being displaced form con-lcmerates with the nucleic acid, thereby preventing the possibility of the latter exerting its infective capabilities.
